Abstract
Introduction
From each plot, five soil cores (100 grams per core between the depths of 0-5 cm after removing 81 plants, mosses, and insects) were taken from the four corners and the centre of a 2 m 2 plot. The five 82 cores, were then pooled in a sterile plastic bag and kept in an icebox or at 4
• C until DNA extraction 83 and soil analyses were done. A subsample of the pooled soil was also flash frozen at each sampling 84 site and kept frozen until further soil analyses. For more details, see Yashiro et al. (2016) .
85

Edaphic variables
86
We selected eight edaphic variables that were measured directly in the field or on the soil samples.
87
Soil temperature was measured in the field. The relative humidity (rh) was assessed by weighing the (Promega GoTaq M7845), 0.6 µL of dNTPs (Promega kit U1420), 0.6 µL of each primer (MicroSynth, 111 Balgach, Switzerland), and 10.6 µL of ultra-pure water. Fig. S1 .1 in Supporting Information).
159
Then, for each of the ten data sets, H was modelled as a function of the environmental variables 160 using a Generalized Additive Model (GAM; assuming Gaussian residuals and identity link function).
161
For each data set, three models were calibrated; the first with topo-climatic variables only, the second 
170
Results
171
Observed diversity patterns
172
We retrieved a total of 24'322'487 good quality sequences of which 97% were not chimeric and
173
71% were not singletons. The 17'110'114 remaining sequences were clustered into 41'048 OTUs of 174 which 19'260 were assigned to protists (Table 1) . Protist diversity was dominated (proportion of 175 sequences) by Cercozoa, (principally Sarcomonadea and Thecofilosea), and Alveolata of which more 176 than half were assigned to Apicomplexa and ca. 45% to Ciliophora (mostly from classes Spirotrichea, 
S1.2).
181
The nine chosen taxa jointly contributed to over half (54%) of all retained sequences and rep-182 resented over 35% of the total OTU richness ( The percentage of variance (adjusted-R 2 ) of the Shannon diversity in the total and broad taxonomic 189 groups explained by the combination of both topo-climatic and edaphic variables ranged from 6%
190
(Bacillariophyta) to 33% (Chlorophyceae) ( Table 2 ). The environmental variables explaining a sig-191 nificant (p<0.05) portion of the protist diversity in these models with combined datasets were: slope 192 steepness (in 4 taxa), pH (3 taxa), mean summer temperature (2 taxa), Soil Organic C (2 taxa),
193
shale percentage (1 taxon), C/N (1 taxon), phosphorus (1 taxon) and EC (1 taxon) ( (Table 3 ). This RMSE variation was also observed at the functional level (see Appendix tedious and costly to measure in the landscape across large regions and environmental gradients.
249
These findings open the way to larger sampling designs that could further increase the performance 250 of models.
251
The correspondence between OTUs and biological species has always been a hot topic in eukaryotic can as well be considered a good estimation of actual protists' diversity.
260
Interpretation of the spatial patterns of protist diversity modelled with topo- elevational patterns when only topo-climatic variables are taken to build the model (Fig. 3 ). This 266 patterns seems to be driven by summer temperature in most cases (see Appendix Table S1 .1), either 
281
Conclusion
282
We showed that the diversity of some taxa and functional groups, is explained up to >30% by 283 topo-climatic and edaphic conditions. A somewhat surprising result is that topography and climate 284 predicted protist diversity as well or better than the edaphic variables more commonly used in soil 285 microbial studies. This implies that soil protist diversity patterns could be at least partly inferred, for 286 some groups (e.g. Chlorophyceae) and to some extent (22%), based on topo-climatic spatial models 287 only.
288
Such an approach could be applied at finer taxonomic levels to predict the distribution of individual 289 species, which would be of high socio-economic relevance in the case of invasive agricultural or 290 forestry pests of economic importance such as certain oomycetes. The models could be improved by 291 refining the taxonomic groups, as taxa responding more homogeneously to environmental conditions 292 may show stronger correlation with abiotic variables than the broad group classification we used.
293
For instance, the Oomycota contain organisms belonging to other functional groups than parasites 
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